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MOI!TTHLY PROGRESS REPORT THiiOUGH 31 JANUARY 1965 

G.E. 3.0 ah 
Gould 3.5 ah 
Sonotone 5.0 ah 
Gulton 6.0 ah 

TOTAL 

LIFE C Y C U  TESTS 

- 
12 
12 
12 
12 
48 

1. 
the  following manufacturers : 
Cztter ies ,  Inc.  (Gould), Sonotonn Corporation (Sonotone), Yarbey Elec’crlc 
Corporation (Yardney) , Gulton Industries, Inc. (Gulton) and Delco Reay (Delco) . 

Statxs  of Cycling Program: The cycling progran has i n c h d e d  c e l l s  from 
General E lec t r i c  Company (G.E. ) , Gould-National 

G.E. 1 2  ah 
Gulton 4.0 ah 
Gulton 6.0 ah 
Gulton 12 ah 
Gulton 20 ah 
Gulton 50 ah 
Gould 20 ah 

TOT& 

TOTAL NUMBER OF PACKS €’LACED IN P R O G M :  104, 

13 
6 
1 
5 
12 
2 
12 
51. 

Cycled 

Yardney 12 ah 2 
TOTAL 

SILVER ZIMC (>cell packs) 
Delco 25 ah 2 

l 2  
Delco 40 ah 

TOTAL 

0 
0 

1 
1 
2 

r. 
Y 
5 
11 
6 

31 

11 
6 
1 
5 
6 
1 
7 

37 

Failed 

3 
7 
1 
6 
17 

2 
0 
0 
0 
6 
1 
5 

14 

2 
2 

1 
0 
1 

* A l l  f a i l u r e  analysis  r e s u l t s  are  cumulative. 
pages 4 through 29. 

Since L a s t  
Report 

0 
1 
2 
1 
4 

1 

0 
0 
0 
0 
0 
0 
1 

- 

0 
0 

0 
0 
0 

T o t d  To 
Date 

23 
50 
19 
57 

149 

7 
0 
2 
0 

23 
5 
18 
55 

16 
16 

1 5  
2 
7 

These r e s u l t s  are shown on 

Enclosure (1) 



2. Test Pareaeters: 

a. h b i e n t  Temperatures: 

(1) 0" c .  

(2)  25" C .  

(3)  40" C. 

Voltage l i m i t s  per pack on charge: b. 

(1) 1.55 2 0.03 vol-cs per c e l l  at  0" C. 

( 2 )  1.49 C 0.03 vo l t s  per c e l l  at  25" C. 

(3) 1.45 i: 0.03 v o l t s  per  c e l l  at  40" C .  

(4 )  1.97 k 0.03 vo l t s  per c e l l  at 25" C. on the  s i l v e r  zinc packs. 

e. Depth o f  Discharge: 

(1) 90-minute and 3-hour orbi ts :  

(a) 1 5  percent and 25 percent at 0" C .  

(b )  25 percent and 40 percent at  25" C. 

( c )  1 5  percent and 25 percent a t  40" C, 

( 2 )  24-hour o rb i t s :  

(a) 50 percent a t  0" C, 25" C and 40" C. 

(b)  40 percent a t  25" C on the s i l v e r  zinc packs. 

d. Orbit Timess 

( 1) 90 minutes--3O-minute-discharge and 60-minute charge. 

(2 )  3 hours--30-minute d i s c h x -  2nd 150-minute charge. 

(3)  24 hours--1-hour discharg. -:id 23-hom chaqe.  

Data : 3 .  - 
Normal operation schedules c c q l e t e  data t o  be recorded on 90-minute 

On 2bhour cycles, complete data i s  taken and 3-hour packs every 32 cycles. 
every eight  cycles. 

b. The attached data sheets give end of d i s - k g e  and end of charge 
vohage  readings f o r  each c e l l  on each cycle recorded. 

2 



4. Capacity Tests: 

a, Pr ior  t o  cycling, each pack was given a capcity t e s t  at  i t s  respec- 
t ive cycling temperature. 
followed by a c / 2  discharge t o  1.0 v o l t / c e l l  average. 
cycling, each pack w a s  discharged a t  the c / 2  r a t e  t o  1.0 v d t / c e l l  average 
following a charge at  t h e  cycle ra te .  
c/10 rate fo r  16 hours and discharged at t h e  c / 2  r a t e  t o  1.0 v o l t / c e l l  
averege. 
l imited t o  t h e  cycle limits. 
30 through 33. 

Tnis check consisted of a c/10 charge fo r  16 hours 
After each 88 days of 

The pack was then recharged E t  t he  

The pack was then recharged at the  c/10 r a t e  for 48 hours, voltage 
Data of capacity t e s t s  i s  tabulated on pages 
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AMPERE-HOUR CAPACITIES ON 
PRECOM>ITIONIJYG C Y C U S  AM) CAPACITY CRECXS 

PERCENT 
DEPTH OF 

TYPE DISCHARGE 

G.E. 1 5  
3 A.H. 25 

25 
40 
1 5  
25 

G.E. 1 5  
3 A.H. 25 

25 
40 
1 5  

n 25 

Gould 1 5  
3.5 A.H. 25 

25 
40 
1 5  
25 

Gould 1 5  
3.5 A.H. 25 

1 5  
25 

Sonotone . 1 5  . 
5 A.H. 25 

25 
40 
15 
25 

Sonot one 1 5  
5 A.H. 25 

25 
40 
15 
25 

TEMP. 0mIT DISCHARGE AMPERE-HOURS* 
"C. PERIOD (1) I (2) I (3)  1 ( I ; )  J ( 5 )  I ( 6 )  I (7) - 1 

0 90 Min 
0 

25 
25 

50/40 
50/40 

0 .  3Hrs 
0 

25 
25 
50/40 
50/40 

0 90 Min 
0 

25 
25 
50/40 ' 

50/40 

0 3 Hrs 
0 

25 
25 

50/40 
50/40 

0 
0 

25 

* (1) L n i t i a l  Reconditioning. . (2) Recondit ioning at Change t o  40" C. Number of cycles completed a t  50" C. is 
' i n  parentheses. 

3 Capacity check a f t e r  F i r s t  88 days of  cycling. 
4 Capacity check a f t e r  Second 88 days. 
5 Capacity check a f t e r  Third 88 days. 
6 Capacity check a f t e r  Fourth 88 days. [ I  7 Cazacity check afte:;F;$fth 88 dav-. ? - 

(w Still at 50" C . )  

Y - P O  

I I  
. _  



I -  

AMPERE-HOUR CAPACITIES ON 
PRFCONDITIONING CYCLES AND CAPACITY CRECKS 

PERCENT 
DE€"OF TEMP. ORBIT 

TYPE DISCHARGE OC. PERIOD - 
Gulton 

6 A.H. 

Gulton 
6 A.H. 

G.E. 
12 A.H. 

G.E. 
12 A.H. 

I 5 

Gould , 

20 A.H. 

Gould 
20 A.H. 

1 5  
25 
25 
40 
1 5  
25 

15 
25 
25 
40 
1 5  
25 

1 5  
25 
25 
40 
1 5  
25 

1 5  
25 
25 
40 
1 5  
25 

1 5  
25 
25 
40 
1 5  
25 

1 5  
25 
25 
40 
1 5  
25 ' 50140 

0 90 M i n  
0 

25 
25 
50140 
50140 

0 3 Hrs 
0 

25 
25 
50/40 

DISCHARGE AMPERE-HOURS* 
(1) (2) I ( 3 )  1 ( 4) I ( 5) I ( 6 )  I ( 7 )  

1 

* (1) Initial Preconditioning. . (2) Preconditioning at Change to 40" C. Number of cycles completed at 50" C. is 
in parentheses. 
Capacity check after First 88 days of cycling. (** S t i l l  at 50" C.) 
Capacity check after Second 88 days. 

5) Capacity check after Third 88 days. 
6) Capacity check after Fourth 88 deys. 

~ ;;;</ [ T I  Captcity check after ,~~;:?'th 88 day.; > /  Yrno 



I .  

TYPE 

Gulton 
20 A.H. 

Gulton 
20 A.H. 

Yardney 
12 A.H. 

Gulton 
6 A.H. 

G.E. 
12 A.H. 

Gulton 
50 A.H. 

AMFEXIZ-HOUR CAPACITIES ON 
PFECONDITIONING CYCLE3 AND CAPACITY CHECK3 

PERCENT 
DEPI" OF TEMP. ORBIT DISCHARGE AMPERE-HOURS++ 

4) I (5 )  1 ( 6 )  I (7) (2) I (3)  I ( -- DISCHARGE "c. PERIOD (1) j 

1 5  
25 
25 
40 
15  
25 

15 
25 
25 40 

1 5  
25 

50 
50 

50 

50 

25 

0 24 Hrs 
40 

25 24 Hrs 

4- 24Hrs 13.0 

0 

* (1) Initid Preconditioning. 
(2) Preconditioning at Change to 40" C. Number of cycles completed at 50" C. I s  

(3) Capacity check after First 88 days of cycling. 
4) Capacity check after Second 83 days. t 5) Capacity check after Third 88 days. 
(6) Capacity check after Fourth 88 drys. 
(7) Capacity check after Fifth 88 days. 

in parentheses. 

+% Two cells only; pack failed during capacity check. 
ww Changed from 25" to 40" C ambient after 173 cycles, 

.._ 
XERO i 
C O P Y  I 

7 
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XERO 
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AWRE-HOUR CAPACITIES ON 
PRECONDITIOiXING CYCLES AND CAPACITY CiiCKS 

PERCENT 
DEp??-I OF TEMP. ORBIT 

TIT2 DISCLARGE "C. PEIiIOD (1) -- 
Gulton 1 5  0 90 Min 5.09 

9 97 - Coma. 25 0 
4 A.H. ,b3 

5.CO 
25 25 - 

25 - 40 
15 40 Y lo 
25 40 I 3.37 - 

I Gulton 1 5  0 90 Min 
12 A.H. 25 0 I Y  .?, 

DISCHARGE RP3-HOURS* 
(3) 

1) I n i t i d  Preconditioning. 
2)  Capacity check af'ter F i r s t  88 days o f  cycling. 
3 )  Capacity check a f t e r  Second 88 days. 
4) Capacity check a f t e r  Third 88 days. 
5) Capacity check a f t e r  Fourth 88 days. 
6) Capacity check a f t e r  F i f t h  88 days. 
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